Increasing waterlettuce populations in Florida appear to be associated with concur rently declining waterhyacinth populations. Waterhyacinth is competitively superior to waterlettuce and probably supplanted the vast waterlettuce mats observed by explorers in Florida during the mid-1700s. For these reasons, it is believed that waterlettuce may reach severe nuisance population levels as waterhyacinth abundance continues to decline. To prevent this, a project was initiated to introduce into the United States biological agents that have successfully controlled waterlettuce in Australia and portions of Asia.
The first phase of this project involved conducting a survey of the fauna, particu larly plant-feeding insects, associated with waterlettuce in Florida. The objectives of the survey were to ensure proposed biocontrol agents were not in Florida, identify native (Stuckey and Les 1984) indicate that extensive mats of waterlettuce existed in Florida during the late 1700s. The competitively superior waterhyacinth (El Seed 1978) appar ently replaced these mats when the former was introduced at the beginning of the 20th century. However, recent estimates based on the Florida Department of Natural Resources' annual aquatic plant surveys (Schardt 1984 (Schardt , 1985 (Schardt , 1986 indicate waterhyacinth acreage decreased significantly from 1982 to 1985 while waterlettuce populations nearly quadrupled. The rapid expansion of waterlet tuce into waterways opened by the decline of waterhyacinth, together with the Bartrams' observations, indicates waterlettuce has the potential to become a severe nuisance in Florida. This plant is already considered an important weed in Africa, Australia, India, and Southeast Asia (Cook et al. 1974 , Holm et al. 1977 , Harley et al. 1984 . Waterlettuce could also become a nuisance in much of the southern United States since Muenscher (1944) immersed in a container of water for a period of time sufficient to force air breathing insects to the water surface where they were easily removed. Pre liminary tests indicated that if the plants were submerged for a period of 4 hr, over 95 percent of the air-breathing insects could be removed. This included moth and fly larvae that are known to tunnel in the plant leaves and stems. At the end of the 4 hr, the plants were shaken vigorously over the submergence chamber. The water from the container was then poured through a sieve. The materials retained on the sieve were hand sorted using a sugar flotation technique (Anderson 1959) , and the animals were removed and stored 6 in 70-percent isopropanol. Specimens were identified using standard taxonomic references (Byers 1930; Young 1954; Carpenter and LaCasse 1955; Arnett 1968 Arnett , 1985 Borror and DeLong 1971; Usinger 1971; Needham and Westfall 1975; Pennak 1978; Simpson and Bode 1980; Brigham, Brigham, and Gni1ka 1982; Merritt and Cummins 1984) .
Results and Discussion 9. Sixty-one Florida water bodies ( in Florida. These omnivorous scavengers were present at virtually all sites, opportunistically feeding upon the algae, dead animals, organic debris, and microrganisms associated with the submersed portions of the plant. Although Haag, Habeck, and Buckingham (1986) reported that this amphipod may occasion ally feed on living plant tissues, it is unlikely that H. azteca causes any substantive damage to water1ettuce plants.
11. Fly larvae are often the most numerous insects in aquatic commu nities, and dipteran abundances during the survey followed this trend.
Unidentified midges (Chironomidae and Ceratopogonidae) were the most abundant dipterans (3,700 and 3,400 specimens, respectively) in the samples, but sol dier flies (Stratiomyidae) from the Odontomyia-Heterodiscus complex (1,500 total) were encountered at more sites. Additionally, 25 percent of the water1ettuce populations that were sampled hosted mosquitos (Culicidae). This may be a conservative estimate because these insects anchor themselves by implanting a respiratory siphon in plant tissues to obtain oxygen. Such behavior might reduce the number of specimens collected by the methods employed in this survey. Chironomids, mosquitos, and soldier flies on water lettuce probably graze periphyton or detritus from roots and submersed leaf surfaces. The ceratopogonids are generally predaceous (Merritt and Cummins 1984) , feeding on other insects living among the roots of aquatic macrophytes. The mosquitos were mostly Mansonia titiZZans, a vector for equine encephalitis • and filariasis (Carpenter and LaCasse 1955) . Larval mosquitos were very abun dant in south Florida during autumn (Table 3) , but February samples yielded few immatures. This suggests adults emerged early in the dry season. Larval chironomids were also most abundant during the autumn, but the majority of specimens were collected from one site. Thus, no clear pattern can be extra polated from these data. Unlike midges and mosquitos, stratiomyids did not become abundant until early spring, when they were present at every site.
Adults probably emerged during spring and early summer.
12. Several predatory bugs, including hebrids and naucorids, were moder ately frequent though abundances were lower than for dipterans. Hebrus sp.
was most abundant during winter, which is not surprising since members of this genus overwinter as adults (Brigham, Brigham, and Gnilka 1982) . Meppagata brunnea was most prevalent during spring, possibly in conjunction with the more abundant aphids upon which they may feed (Brigham, Brigham, and Gnilka 1982) . The naucorid PeZocopis femopatis was more abundant during winter than during other seasons.
Predatory dragonfly nymphs were neither frequent nor abundant, but
EnalZagma damselfly nymphs were associated with almost half the sites (201 specimens). These nymphs and another coenagrionid, NehaZennia spp., became most abundant during south Florida's rainy season (summer and autumn).
Both adults and nymphs of these genera feed on midges and mosquitos, and female EnaZZagma sp. may deposit their eggs in small punctures on waterlettuce leaves.
14. Nineteen beetle families were represented in the collections, but most were quite rare. Specimens from families such as the Buprestidae and Phalacridae were undoubtedly incidental catches, illustrating that many plants are utilized in an ephemeral manner (as resting sites) by animals not closely associated with them. Another group of beetles whose occurrence on P. stpatiotes was incidental was the curculionid weevils, including Neochetina bruchi and Neochetina eichhoPniae. These two host-specific herbivores were released as biological control agents on waterhyacinth during the 1970s. The duckweed weevil, Tanysphyrus sp., was also present, undoubtedly because duckweed was frequently intermingled with waterlettuce at the study sites.
The most common water beetles were the noterids Notomicrus sp. (497 specimens) and SuphiseZZus sp. (456), which were abundant year-round. The larvae and 9 adults of these beetles live among the roots of P. stratiotes and other aquatic macrophytes, preying upon other animals associated with these plants.
Dytiscid beetles, whose habits are similar to noterids, were infrequent and encountered only during the rainy season.
15. Three moth species were captured in the samples. Samea muLtipLicaLis (Figure 2 ) was the most abundant (1,500 specimens) and most frequent (78 per cent) herbivore inhabiting waterlettuce infestations. The seasonal compari sons from south Florida collections (Table 3) These larvae weave lateral rootlets into "huts" from which they forage by clipping other lateral rootlets at their junctures with the roots. These clippings are then consumed. This species was not as common as S. muLtipLicaLis but did occur at about 30 percent of the study sites during late summer and autumn. The last species, SyncLita obLiteraLis, was rarely col lected (two specimens) in south Florida. This was surprising since D. H.
Habeck (personal observation) has found the larvae ( Figure 5 ) to be quite abundant on Pistia at various times in north Florida. This highly polyphagous species attacks more than 40 plant species and usually builds larval cases from leaf clippings.
16. The leafhopper DraecuLacephaLa inscripta ( Figure 6 ) and the aphid RhopaLosiphum nymphaeae (Figure 7) were also frequently collected (55 and 36 percent, respectively) from waterlettuce populations. Both of these spe cies have been recorded from numerous species of (mainly aquatic) plants . Leafhoppers were abundant during winter, while aphids were abundant in spring. These herbivores are of particular interest because they are known to act as vectors for some plant viruses (Pettet and Pettet 1970, Borror and DeLong 1971) . Yellowed, necrotic plants, which were apparently diseased, were often observed during the study.
17. Caddisflies (trichopterans) were quite abundant (2,848 specimens) in north Florida but were not observed in south Florida. The most striking -'~f";.~: .,.
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.,. '. . . , '.. :+7'. . . These may be portable or stationary, constructed of sand grains or plant materials held together by silk, or they may be constructed entirely of silk.
There are several phytophagous species, but it is likely that these insects have little effect on waterlettuce population dynamics throughout Florida since over 70 percent of the specimens came from one sample.
18. Parasites and predators can reduce the effectiveness of biological control agents. Thus, a brief discussion of these groups is here included.
Several parasitic hymenopterous adults were collected, albeit rarely, during this survey. Trichopria is a diapriid wasp whose larvae parasitize the pupae of some flies and beetles (Merritt and Cummins 1984) . The specimen in our collections probably belongs to the species that attacks Hydrellia fly pupae since this was the only diapriid host in these samples. Species from a second family of parasitic wasps represented in the study collections, the Braconidae, attack all immature forms of Hydrellia (Merritt and Cummins 1984) .
Mymarid wasps, the third parasite collected, specialize by attacking eggs of beetles, bugs, and dragonflies (Merritt and Cummins 1984) , all of which were collected during this survey. Samples collected during this study generally contained numerous spiders, many of which were observed capturing and devour ing moth larvae and leafhopper nymphs. Other predators, i.e., birds and min nows, may also prove important to biocontrol efforts, but were not within the scope of this investigation.
19. Table 4 lists the phytophages collected during this investigation and the herbivores reported from waterlettuce in other countries. The South American fauna on P. stratiotes has been extensively studied (Neiff and Poi de Neiff 1978 , Poi de Neiff 1983 ), and Bennett (1975 includes additional records from Central America and the Caribbean. Reports on faunas from other regions of the world are often restricted to species that have a severe impact on the plants (e.g., Mangoendihardjo and Nasroh 1976 , Gonzalez 1978 , Joy 1978 .
Although this makes comparison of regional faunas difficult, such comparison may still prove insightful.
20. The most striking feature in Table 4 and Cummins (1984) report that some species may be plant-feeders, it is doubt ful that they cause much damage to Pistia. The Scirtidae (=Helodidae), also reported to contain herbivores (Merritt and Cummins 1984) 24. From the data it was not possible to extract patterns that suggest that one trophic group or higher taxon dominated the waterlettuce community during a given season, because apparent trends in seasonal faunas can be mis leading when drawn from data collected on a quarterly basis. This factor is complicated by the relatively limited number of aquatic and semiaquatic invertebrates for which detailed life histories have been described. However, the data do imply that omnivorous scavengers (e.g., Hyallela azteca) are numerically dominant throughout the year. Samples collected in south Florida show evidence of the wet/dry seasonality generally expected in tropical and subtropical climatic regions. The fauna associated with P. stratiotes seems richer and more abundant during the rainy ~eason (summer and autumn) than dur ing the dry season (winter and spring). sites from their native ranges should prove highly effective.
The effects of predatory spiders and birds on larvae of
Neohydrononomus pulchellus should be limited since these are endophages (i.e., they feed inside the tissues of their host plants), making them inaccessible to predation. Early instar larvae of Athetis (Namangana) pectinicornis should also be inaccessible because of endophagy, but later instars are exophages and may be fed upon heavily by the predators that currently attack S. multipZicalis. Adult weevils and moths will be more susceptible than the larvae to predation by birds, and adult moths will also be susceptible to predaceous dragonflies. However, similar predators exist in Australia and
Thailand where these biocontrol agents have been very successful, so there is every reason to believe these predators will not significantly impair the effectiveness of these biocontrol agents in Florida. Bennett, F. D. 1975 . "Insects and Plant Pathogens for the Control of (Continued) * Number in parentheses indicates the times the site was visited during the course of the survey. Bl'achinus sp. 
